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Coastal Protection and Restoration Authority of Louisiana 

• Describe CPRA’s consideration of scientific literature to 

establish a prediction of the plausible range of rise in Gulf of 

Mexico surface water elevation (Gulf sea level rise or GSLR) for 

2017 Master Plan models 

 

• Outline next steps 

 

Overview 



 

Coastal Protection and Restoration Authority of Louisiana 

2012 Coastal Master Plan 
Modeling Effort 



 
Coastal Protection and Restoration Authority of Louisiana 

2012 

Coastal 

Master Plan 

Analysis 

2017 Coastal Master Plan 
Modeling Effort 

Note: The integration of 
ecosystem outcomes is TBD 



 

Coastal Protection and Restoration Authority of Louisiana 

2012 Master Plan   
Environmental Uncertainties 

Uncertainty 2012 

Gulf Sea-Level Rise X 

Subsidence X 

River Discharge X 

River Nutrients X 

Precipitation X 

Evapotranspiration X 

Hurricane Intensity X 

Hurricane Frequency X 

Marsh Collapse X 

See Appendix C in http://www.coastalmasterplan.louisiana.gov/ 



 

Coastal Protection and Restoration Authority of Louisiana 

2017 Master Plan 
Environmental Uncertainties 

Uncertainty 2012 2017 

Gulf Sea-Level Rise X X 

Subsidence X X 

River Discharge X X 

River Nutrients X X 

Precipitation X X 

Evapotranspiration X X 

Hurricane Intensity X X 

Hurricane Frequency X X 

Marsh Collapse X - 



 

Coastal Protection and Restoration Authority of Louisiana 

2017 Coastal Master Plan 
Gulf SLR Uncertainty Definition 

Intent:  Review and revise 2012 plausible 

range based on new literature and data since 

2010 to inform 2017 Master Plan predictive 

models 

 

Example Data Considerations: 

• USACE (2011) EC 1165-2-212 

• NRC (2012) sea level rise report for coastal 

CA/OR/WA 

• Parris et al. (2012) NOAA Tech Memo OAR 

CPO-1 

• Boesch et al. (2013) sea level rise report for 

Maryland 

• Church et al. (2013) IPCC 5th Assessment 

Report, SLR Chapter 

• New peer-reviewed literature 



 

Coastal Protection and Restoration Authority of Louisiana 

2017 Coastal Master Plan 
Gulf SLR Uncertainty Definition 

Intent:  Review and revise 2012 plausible 

range based on new literature and data since 

2010 to inform 2017 Master Plan predictive 

models 

 

Example Data Considerations: 

• USACE (2011) EC 1165-2-212 

• NRC (2012) sea level rise report for coastal 

CA/OR/WA 

• Parris et al. (2012) NOAA Tech Memo OAR 

CPO-1 

• Boesch et al. (2013) sea level rise report for 

Maryland 

• Church et al. (2013) IPCC 5th Assessment 

Report, SLR Chapter 

• New peer-reviewed literature 



 

Coastal Protection and Restoration Authority of Louisiana 

2017 Coastal Master Plan 
Gulf SLR Uncertainty Definition 

Predicted Global SLR from Church et al. (2013) (all data are meters) 

Component RCP2.6 RCP4.5 RCP6.0 RCP8.5 

          
Estimated Sea level Rise in 2081-2100 Relative to 1986-2005 

          
Thermal Expansion 0.14 0.19 0.19 0.27 

Glaciers 0.10 0.12 0.12 0.16 

Greenland 0.07 0.08 0.08 0.12 

Antarctica 0.05 0.05 0.05 0.03 

Land Water Storage  0.04 0.04 0.04 0.04 

http://ak0.picdn.net/shutterstock/ 



 

Coastal Protection and Restoration Authority of Louisiana 

2017 Coastal Master Plan 
Gulf SLR Uncertainty Definition 

Predicted Global SLR from Church et al. (2013) (all data are meters) 

Component RCP2.6 RCP4.5 RCP6.0 RCP8.5 

          
Estimated Sea level Rise in 2081-2100 Relative to 1986-2005 

          
Thermal Expansion 0.14 0.19 0.19 0.27 

Glaciers 0.10 0.12 0.12 0.16 

Greenland 0.07 0.08 0.08 0.12 

Antarctica 0.05 0.05 0.05 0.03 

Land Water Storage 
  

0.04 0.04 0.04 0.04 

Sum 0.40 0.47 0.47 0.63 

“Likely Range” 0.26-0.55 0.32-0.63 0.33-0.63 0.45-0.82 



 

Coastal Protection and Restoration Authority of Louisiana 

2017 Coastal Master Plan 
Gulf SLR Uncertainty Definition 

Predicted Global SLR from Church et al. (2013) (all data are meters) 

Component RCP2.6 RCP4.5 RCP6.0 RCP8.5 

          
Estimated Sea level Rise in 2081-2100 Relative to 1986-2005 

          
Thermal Expansion 0.14 0.19 0.19 0.27 

Glaciers 0.10 0.12 0.12 0.16 

Greenland 0.07 0.08 0.08 0.12 

Antarctica 0.05 0.05 0.05 0.03 

Land Water Storage 
  

0.04 0.04 0.04 0.04 

Sum 0.40 0.47 0.47 0.63 

“Likely Range” 0.26-0.55 0.32-0.63 0.33-0.63 0.45-0.82 

          
Estimated Sea level Rise by Year 2100 

          
   Sum 0.44 0.53 0.55 0.74 

   “Likely Range” 0.28–0.61 0.36-0.71 0.38-0.73 0.52-0.98 

So our plausible range would be 0.28 – 0.98 meters by 2100? 



 

Coastal Protection and Restoration Authority of Louisiana 

2017 Coastal Master Plan 
Gulf SLR Uncertainty Definition 

Change is not expected to be the same across the globe! 

Church et al. (2013) 



 

Coastal Protection and Restoration Authority of Louisiana 

2017 Coastal Master Plan 
Gulf SLR Uncertainty Definition 

Change is not expected to be the same across the globe! 

Church et al. (2013) 

Although only RCP4.5 modeled, “… first order is representative of all RCPs.” 



 

Coastal Protection and Restoration Authority of Louisiana 

2017 Coastal Master Plan 
Gulf SLR Uncertainty Definition 

Predicted Global SLR from Church et al. (2013) (all data are meters) 

Component RCP2.6 RCP4.5 RCP6.0 RCP8.5 

          
Estimated Sea level Rise in 2081-2100 Relative to 1986-2005 

          
Thermal Expansion 0.14 0.19 0.19 0.27 

Glaciers 0.10 0.12 0.12 0.16 

Greenland 0.07 0.08 0.08 0.12 

Antarctica 0.05 0.05 0.05 0.03 

Land Water Storage 
  

0.04 0.04 0.04 0.04 

Sum 0.40 0.47 0.47 0.63 

“Likely Range” 0.26-0.55 0.32-0.63 0.33-0.63 0.45-0.82 

          
Estimated Sea level Rise by Year 2100 

          
   Sum 0.44 0.53 0.55 0.74 

   “Likely Range” 0.28–0.61 0.36-0.71 0.38-0.73 0.52-0.98 

          
   Revised Sum 0.51 0.61 0.63 0.85 

   Revised Range (see text) 0.31-0.73 0.40-0.85 0.42-0.88 0.57-1.18 



 

Coastal Protection and Restoration Authority of Louisiana 

2017 Coastal Master Plan 
Gulf SLR Uncertainty Definition 



 

Coastal Protection and Restoration Authority of Louisiana 

2017 Coastal Master Plan 
Gulf SLR Uncertainty Definition 

Plausible range: 

0.36 – 1.65 m eustatic SLR by 2100 



 

Coastal Protection and Restoration Authority of Louisiana 

2017 Coastal Master Plan 
Gulf SLR Uncertainty Definition 

Plausible range: 

0.36 – 1.65 m eustatic SLR by 2100 

 

Gulf regional consideration as 

shown earlier 

adjusts plausible range to  

0.40 – 1.98 m Gulf SLR by 2100 



 

Coastal Protection and Restoration Authority of Louisiana 

2017 Coastal Master Plan 
Gulf SLR Uncertainty Definition 

Model Type Plausible Range of  

2100 GSLR 

Citation 

Process-based 0.31 – 1.18 meters Church et al. (2013) 

Semi-empirical 0.40 – 1.98 meters Jevrejeva et al. (2012) 

Combined Range 0.31 – 1.98 meters 



 

Coastal Protection and Restoration Authority of Louisiana 

2017 Coastal Master Plan 
Gulf SLR Uncertainty Definition 
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2017 Coastal Master Plan 
Gulf SLR Uncertainty Definition 



 

Coastal Protection and Restoration Authority of Louisiana 

2017 Coastal Master Plan 
Gulf SLR Uncertainty Definition 



 

Coastal Protection and Restoration Authority of Louisiana 

2017 Coastal Master Plan 
Gulf SLR Uncertainty Definition 

NOTE:  2012 Master Plan restoration projects were formulated on the  

Less Optimistic Scenario (1 meter GSLR by 2100) 

Less-Optimistic 

Scenario 

Moderate 

Scenario 



 

Coastal Protection and Restoration Authority of Louisiana 

2017 Coastal Master Plan 
Gulf SLR Uncertainty Definition 

Model Type Plausible Range of  

2100 GSLR 

Citation 

Process-based 0.31 – 1.18 meters Church et al. (2013) 

Semi-empirical 0.40 – 1.98 meters Jevrejeva et al. (2012) 

Combined Range 0.31 – 1.98 meters 

2015 – 2065 0.14 – 0.83 meters 



 

Coastal Protection and Restoration Authority of Louisiana 

2017 Coastal Master Plan 
Next Steps 

Near-Term Next Steps 

• Modeling team will conduct sensitivity analysis of Master Plan models to 

plausible range 



 

Coastal Protection and Restoration Authority of Louisiana 

2017 Coastal Master Plan 
Next Steps 

Near-Term Next Steps 

• Modeling team will conduct sensitivity analysis of Master Plan models to 

plausible range 

• CPRA will decide on number of scenarios to model 



 

Coastal Protection and Restoration Authority of Louisiana 

2017 Coastal Master Plan 
Next Steps 

Near-Term Next Steps 

• Modeling team will conduct sensitivity analysis of Master Plan models to 

plausible range 

• CPRA will decide on number of scenarios to model 

• Sensitivity analysis will inform Gulf SLR values for each model scenario 



 

Coastal Protection and Restoration Authority of Louisiana 

2017 Coastal Master Plan 
Next Steps 

Near-Term Next Steps 

• Modeling team will conduct sensitivity analysis of Master Plan models to 

plausible range 

• CPRA will decide on number of scenarios to model 

• Sensitivity analysis will inform Gulf SLR values for each model scenario 

 

Long-Term Next Steps 

• Do it all again in five years to inform 2022 Master Plan modeling, and again 

… and again … 



 

Coastal Protection and Restoration Authority of Louisiana 

Thanks for your time! 

Comments can be sent to james.pahl@la.gov 



 

Coastal Protection and Restoration Authority of Louisiana 

2017 Coastal Master Plan 
Gulf SLR Uncertainty Definition 

Changes from IPCC 4th to 5th Assessment 

Report 

 

• Next generation global climate models 

• Change in emissions scenarios to 

Representative Concentration Pathways 

RCP 2100 CO2 Concentration 

(ppm) 

    

2.6 421 

4.5 528 

6.0 670 

8.5 936 

13-19 July 2014 

Mauna Loa weekly 

average [CO2] = 399 ppm 

RCP 2100 Radiative 

Forcing 

(W/m2) 

2100 CO2 

Concentration 

(ppm) 

    

2.6 +2.6 421 

4.5 +4.5 528 

6.0 +6.0 670 

8.5 +8.5 936 



 

Coastal Protection and Restoration Authority of Louisiana 

2017 Coastal Master Plan 
Next Steps 

Near-Term Next Steps 

• Modeling team will conduct sensitivity analysis of Master Plan models to 

plausible range 

• CPRA will decide on number of scenarios to model 

• Sensitivity analysis will inform Gulf SLR values for each model scenario 

 

Mid-Term Next Steps 

• CPRA will examine data for need to revise project planning and design 

guidance 

 

Long-Term Next Steps 

• Do it all again in five years to inform 2022 Master Plan modeling, and again 

… and again … 



 

Coastal Protection and Restoration Authority of Louisiana 

2017 Coastal Master Plan 
Gulf SLR Uncertainty Definition 



 

Coastal Protection and Restoration Authority of Louisiana 

2017 Coastal Master Plan 
Gulf SLR Uncertainty Definition 

Parris et al. (2012) 

 

“Scenarios do not predict future changes, but 

describe future potential conditions in a 

manner that supports decision-making under 

conditions of uncertainty.” 

 

Probabilistic projections of future conditions 

are another form of scenarios not used in this 

report because this method remains an area of 

active research. 

 

“… specific probabilities or likelihoods are not 

assigned to individual scenarios in this report 

...” 


